The Clarens Web Services Architecture by Steenberg, Conrad D. et al.
 
		ff fiffifl  !#"$fl% &
The Clarens Web Services Architecture
Conrad D. Steenberg and Eric Aslakson, Julian J. Bunn, Harvey B. Newman, Michael Thomas, Frank
van Lingen
California Institute of Technology, Pasadena, CA, 91125, USA
')(ffi*,+.-0/213415*765+8349;:-0/*,<2(4-09>=?-0<>18-@+%A;34B0-34/;C+D*,18E8+.F;B0E8F2+8-34GIH;(4-@GI-0/ E.-097E.J7*,F2K#GI-0/ E5E8L2-MB0F2+8+.-0/ EN<*OE8BDL;:J#+834-0/PE8-09Q65+8349
18-@+%A;34B0-01RB0J#GIH2FSE.34/2KTGIJP92-0()34/QE8L2-U'?J#GIHJ#F2/;9WV>F2J#/YXSJ#(4-0/2J#349[Z\'?VTX2]fi-_^SH-@+834GI-0/PEMJ,CE8L2-`aN'5b$')(ffi*,+.-0/21M1.-0+8A -0+81
(4-_A -0+D*,K#->E8L2-dc5H2*,BDL2-d=?-0<e18-0+8A -0+IE.JfH;+.JgAS3492-09[*h1.B@*,(ffi*,<2(4->C+D*,GI-_=?J#+8iQCjJ#+IB0(434-0/ E.1kE.JlB0J#GIGRF2/234B@*OE8-U=m3 E.Le1.-0+8AS34B0-01
F21834/2KfiE.L2-NX2nmco*,/29kpNV>`
:qmo)'H2+8J,E.JPB0J#(41gb$rL2341sC+D*,GI-_=?J#+8iMH2+8JgAS3492-01?1.-0B0F2+.3 Et uS1.-01.1834J#/kHv-0+81.3418E8-0/PE)18E8J#+D*,K#-#u;18-0+8AS34B@-
923418B0JgA -0+8t u*,/;97B@*,(4(v+.J#F;E834/2KfiE.JM<*,BDi :-0/2971.-0+8AS34B0-@1@b$c51?*,/734GIH2(4-0GI-0/PE.*OE.34J#/IHJ#(434B_t7')(ffi*,+.-0/21?F;1.-01)=m3492-0( tI34GIH2(4-0GI-0/PE8-09
1%ED*,/292*,+.921=mL2-0+.-_A -0+HJ#1.1834<2(4-34/21%E.-@*,9UJ,C$34/ A -0/PE834/2Kw/2-_=x1%ED*,/292*,+.921@b
rL2341H*,H-@+92-01.B0+.34<-015E8L2-<*,1.34B*,+.B.L23 E.-0B_E8F2+.-MJ,C?')(ffi*,+.-0/21@u=mL234(4-*wB@J#GIH2*,/234J#/>H*,H-0+N92-01.B0+834<v-01B@(434-0/ E.1N*,/29d1.-0+8AS34B0-01
E8L*OE5E.*,i#-M*,9;A#*,/ ED*,K#-MJ,CyE.L2341*,+.B.L23 E.-0B_E8F2+.-#bV>J#+.-34/;CJ#+.Gk*OE834J#/*,/29>92JPB0F2GI-0/PE.*OE.34J#/d341*,(41.Jw*@A#*,34(ffi*,<;(4-M*OEE.L;-R')(ffi*,+8-@/;1












































































































































































































































































































































































































































































































































































































































































































































































































¯_e §y¦ @;ô § P
£ROSô § ;0£,£OyUPjP
£I@$ § \g £R£gy> jS
£
gSOgl¯ ß v § gPO$ ¬ ¶v¥W@Sg«PfigSO@jvQ¯ ß 
­
vO@
¹Rv,j£gyT²I µ¦ vgj> § £gyS
£g\P£Oe$SvyP;®
Ü$Pº£g$j° S@£O¨ÄsP£OÝv$ígSO@jví¯ ß P¾,¥y¤ºj
P ¬
­














À § £gygj¼S£gjvºv jS


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































£g © v£gyxgPO«vSQgjyv® wyj
¥v£gy
­





£g © ¹I¨£Oy § £
¥2«
jy¤W£OYO _ § £OyP
£OjS£gT£gy ¬ gPj«v;k£O£OyQgPO«vS7j
£OygdP@;P®
wy ¬ @£º ¬
­
vg£Ov
£@;gg÷ ¬ £gjv £g$£j
@£gg; ¦ª© £gyf¿MjvgS$kgPO«vPI\w£Oyl § £gyS
£g\P£O[
























































































































































































































































































































£¥´yPO¤ ©  





























 § £Oyv,S¶$l$£NySPSOgvgj © OÅ«$;#£5£gyw«ªjP¹k$£Oy


























































































































































































¶ ²h® àU®j¶ àROv$gv¶ ö$®j¶ ¿Rëffì À7$
©































































































£gSP ¦ PO¤$¶¥¿® ß ®j¶¥À@\gv¶ÀT®j¶$à § ym¶!ö$® àU®¶?kP¹w




























£OSÚ § £ljÝìª;#£gjvÚ¡¥¶@S«vP,\0£, ¬l§ @£ ¦ 
gSvO,$SvP«vS ©U¬  £Oydª«ªS£O£O7Sv, PPSO
Pv
£gOv.¶S@£O ¦ jjg[¤vO §
­







































































































































































£OSÚ¹I£gÚ£Oye ¦ « ß ?T¶5£gyY£gOPP
¦ £g,2«vP,gS ¦
©   ¬
­
O$¤x$ ¦ ,$,$y¤±S«vS © £0¹M
,$,v £gSOS¶k$³gP£ § Oyjy¤º£Oyé §y¬l¦ Sevl,$vO#£gSO
¬ £O,$S±WjSfi$ªyh\kOSv,$S?¶svUf%j § ghS ¦ 
@j¤v¥jSê¨k±jSR$ªyjhy£lg;v,y;?®ewyYgP£ § OyS
 §y¬h¦ PS ¦ k  ¬
­
vg;h¹I£gf£OykjPy¤v£gfs£g$7ô § P ©
ß ?\¬fiÝ ¾yv £f@£gO$¤ ¬ £,,PvOg;
­
v¥yd£OêvÝ;ô § 




v¥yfi£Of §y¦ 0£Ogjy¤ ¬ £O,m®




















£7jx£g$h£OgSv¶s8® v®£gy ¬ ¾ ¬h§y¬  §y¬h¦ P
v ¦ ,¥,ySM£OvvS
­
P7gSvO,m®
þ ß@\	
